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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4 and 6-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sharangpani (patent No. 5,699,537) in view of Hirata (patent No. 5,430,851). 

3. Sharangpani taught the invention substantially as claimed including a data 
processing ("DP") system comprising: 

a) Instruction cache (206,304) (e.g., see figs. 2, and 3) (or on chip memory or 
external memory subsystem in fig. 4)(e.g., see col. 4 line 63-col. 5 .line 40); 

b) Fetch logic (302, 402) coupled to the instruction cache enabled to 
concurrently fetch instructions from the instruction cache (e.g., see figs. 3,4 and col. 5, 
line 21-col. 7, line 61); 

c) A plurality of instruction queues (322, 415,416,417,418) coupled to said fetch 
logic where each one of said plurality of instruction queues is associated with at least 
one instruction stream (e.g., see fig. 4); 

d) A dispatch stage coupled to said plurality of instruction queues for selecting 
and dispatching instructions for said an instruction stream to a set of execution units 
[the instruction queue is part of the dispatch stage in fig 4 of Sharangpani and used for 
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dispatch of instructions by the dispatch stage and consequently would inherently be 
coupled to the instruction queues] (e.g., see col. 6, lines 28-64). 

4. Sharangpani did not expressly detail (claims 1 ,7) that the instructions that were 
fetched concurrently were part of a plurality of threads. Hirata however taught the 
concurrent fetching of instruction for a plurality of threads (e.g., see fig. 2b where the 
three input arrow shows three inputs for streams of instructions from the cache to the 
instruction fetch unit and the three thread slots each comprising a separate program 
counter for keeping track of the instruction of the corresponding thread that was being 
fetched (e.g, see fig. 3 and col. 4, lines 50-col. 5, line 64). 

5. It would have been obvious to one ordinary skill in the DP art to combine the 
teachings of Sharangpani and Hirata. Both references were directed toward the 
problems of fetching and providing instructions to plural execution units in parallel. One 
of ordinary skill in the art would have been motivated to incorporate the Hirata teachings 
of plural thread slot with individual program counters at least provide the Sharangpani 
with increased ablility to process complex programs as the incorporation of the Hirata 
teaching would have provided the combined system an efficient manner provide 
instructions to the execution units for to processing multithreaded programs. 

6. Sharangpani did not expressly detail (claim 1 ,7) a select logic coupled to the 
instruction cache for selecting ones of the plurality of instruction streams to fetch 
instructions from the instruction cache. Sharangpani however taught fetching instruction 
from cache that are steered to plural distinct queues, each queue for providing 
instruction to a particular distinct type of execution unit (e.g., see fig. 4). From this the 
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fetch unit fetches the instructions for the different type of execution units. Also 
Sharangpani taught branch execution logic and branch prediction logic for fetching 
instructions from cache (e.g,. see fig. 4) the branch micro-pipeline is taught as affects 
the operation of the execution front end in fetching and execution instructions down the 
correct path of the branch. Therefore it would have been obvious to one of ordinary skill 
that in at least one implementation of the Sharagpani teachings the system comprised 
select logic coupled to the instruction cache for selecting ones of the plurality of 
instruction streams to fetch instructions from the instruction cache. This is apparent also 
because since the fetching is for plural streams selection of instructions for each stream 
would have been required. Further (as to claims 1 ,2,4,7,8) One of ordinary skill would 
have been motivated to provide for the selection of streams to fetch so that if one 
stream did not have any more instructions in the cache then the system would not 
waste time in trying to receive fetch requests from a stream that had no further 
instructions in the cache although it may have instructions in its queue. In this case the 
number of stream being fetched from would have been less than the number of 
instruction streams executing. On the other hand the Thread slot logic of figure 2a with 
individual program counters in Hirata collectively provided selection of instruction 
streams to be fetched by Hirata. 

7. As per claim 3,9,10 since the Sharangpani and Hirata execute plural streams at 
the same time plural program counters would have been required to keep track of 
where in each stream the execution unit were executing so that the correct next 
instruction could be fetched (e.g., see fig. 3 of Sharangpani and fig 2a of Hirata). 
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8. As per claim 6, Sharangpani taught the fetch logic concurrently storing 
instructions into ones of said plurality of instruction queues that would be associated in 
the combined system with said ones of said plurality of instruction streams by said fetch 
logic ((e.g., see fig. 4 and col. 8, line 12-col. 9, line 56). 

9. As per claim 1 1 , Sharangpani taught dispatching stage logic for dispatching 
instructions to a plurality of execution units (e.g., see fig.4 and col. 6, lines 36-66). 

1 0. As per claim 1 2, Sharangpani did not expressly detail the plurality of execution 
units comprises eight arithmetic logic units (ALUs) and two memory units. Hirata taught 
eight units comprising two load store units and six functional units (see fig. 2a). The 
implementation in the embodiment detailed by Sharangpani using four execution units 
would not have prevented modification in the implementation of the Sharangpani 
teachings by expansion of the system to incorporate any reasonable number of 
execution units. The particular number of execution units in the range of ten would not 
be beyond mere the level of skill of one of ordinary skill to implement using the 
teachings of Sharapani and Hirata. Further the connection to two memory unit 
especially since the Sharangpani system comprised load/store unit would have been 
within the level of skill of one of ordinary skill in the art considering the Sharangpani 
teachings to implement. The motivation to implement the system in that manner comes 
from the applications that would be implemented and the Examiner contends that a 
application for processing multiple streams of search queries such as via as would be 
used in a search engine would have motivated one of ordinary skill to expand the 
Sharangpani system to incorporate ten processors and two memories. 
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Response to Arguments 

1 1 . Applicant's arguments with respect to claims 1-4 and 6-12 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Joshi (patent No. 5,604,909) disclosed a system for processing instruction using 
plural instruction queue for queuing instruction to be sent to function units (e.g., see 
abstract and figs. 3,5). 

Corwin (patent No. 6,378,063) disclosed a system for routing dependent claims 
to clustered instruction units and uses queue to queue instructions to be dispatched to 
clustered execution units (e.g., see fig. 2). 

Olson (patent No. 6,622,240) disclosed a system with parallel connections 
between cache memory and fetch unit (e.g. see fig. 1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Coleman whose telephone number is (571 ) 272- 
4163. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571 ) 272-41 62. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



EC 




BUCGOLBAAN 
PRIMARY BMIMINER 



